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Green Communities Division

Serves as the hub for all Massachusetts cities
and towns on energy matters
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Green Communities Division
Programs & Resources for Municipalities

Green Communities Designation and
Grant Program

A MassEnergylnsight energy tracking tool
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A Municipal Energy Efficiency Program

A Renewable Energy and Alternative Transportation
A Performance Contracting Technical Assistance (EMS)

A Website filled with tools & resources - www.mass.qgov/doer

A Email updates via listserv 1 Sign up by sending an email to:
|oin-ene-greencommunities@listserv.state.ma.us
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Outreach - Regional Coordinators

Regional Coordinators act as direct liaisons with cities
and towns on energy efficiency and renewable energy
activities

Located at each of the DEP Regional Offices:

SERQ@ LAKEVILLE: Seth Pickering
Seth.Pickering@state.ma.us

NERQ WILMINGTON: Joanne Bissetta
Joanne.Bissetta@state.ma.us

CER@ WORCESTER: Kelly Brown §
Kelly.Brown@state.ma.us

WERQ; SPRINGFIELD: Jim Barry
Jim.Barry@state.ma.us
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Recording & Presentation

The webinar is being recorded and will be
available on our website in approximately 48
hours at:

WWW.mass.gov/enerqgy/greencommunities

The slide presentation will also be posted at:
Www.mass.gov/energy/greencommunities

Website and contact information is listed at end
of presentation
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Streetlights

Purpose

i Accident prevention
., Reduce pedestrian crashes and fatalities
_ llluminate intersections and/or hazards

5

i Decorative 1%
. = Buildings
i Deter crime
Water/Sewer
. Consequences
Lights

® Open Space

i Light pollution
i Cost for energy and maintenance

. ) Electricity Use by MEI
i Use energy i emit pollutants Municipalities, FY2013
i Loss of night vision
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Advantages of LED Streetlights

Improved safety through enhanced
visibility

Decreased energy consumption
Visible commitment to efficiency

Reduced maintenance costs due to
longer life

Decreased light trespass and pollutic
Instanton

An opportunity for programmable
controls

Aassachusetts Department
of Energ ources
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Poll Question #1

Does your community have any LED
streetlights?

i Yes, In many places

i Yes, a few or a pilot

i Working on a large-scale retrofit
i No

i Unsure

Aassachusetts Department
Energy Resources
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Understanding-
LED Street Lighting
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Sentry Equipmenti Oconomowoc, Wisconsin

Presenter-
Edward Bartholomew, LC, IES, LEED AP
Commercial Lighting | Program Manager



Solid State LightingiL EDO s

LightEmitting Diodes (LEDs) are scbthte
electronic devices that generate light via
the transformation of electric energy to
radiant energy within the crystalline
structure of a semiconductor chip.

ANo heated filaments or gases

Anode

ACan be reliable, durable, efficacious, long
Characteristics Effecting LED Performance

life, flexible, and very efficient with
improved heat sinking and proper care

AOptically effective for direct illumination
without much light loss.

R KAGS [95Q4 KIF @S |
natural daylight
A SNF2NXYIYyOS 2F [ 95

Increasing temperature

Epoxy lens/case
/ Wire bond

nationalgrid

Reflective cavity

Semiconductor die

Anvil

Post } Leadframe

Flat spot

Cathode

Cost

Light JLII'IEEIDI:I Efficacy | Lifetime ($/lumen) CCT
Output | Temp Tj
Increase Higher Hotter Worse Shorter Lower Larger
LED Input = 2 shift
Current j- H (Typically
cooler)

Dacrease Lower Cooler Better Langear Higher
LED Input < 4 : Smaller
Current H j- H shift
Improve Higher Cooler Better Longar
Heat 4 4 4 Depends | Smaller
Sinking j j j on design shift
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Advancement of LEDO® S
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Todayos LED Efficacy Tre
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http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_2012-review.pdf
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LED Quality Characteristics

Estimated inventory of outdoor lamps average wattage per lamp
technology type by subsector (watts)

stadiums
billboards
roadways
parking

airfields

building exteriors
railways

traffic signals

0% 23% 20% 3% 100% 0 1,000 2,000

Bincandescent or halogen

LED or other B
B compact and linear fluorescent eia’
Whigh intensity discharge
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Lamp Comparison

e T e

Luminaire (system) watts 183W 208W 153W

22 65 75

Rated lamps lumens, initial 16000 11700 n/a

Downward luminaire efficiency 70% 81% n/a

Downward luminaire lumens, initial 11,200 9,477 10,200

Luminaire efficacy 61 Im/W 46 Im/W 67 Im/W
15

Sources: HPS and MH: published luminaire photometric (.ies) files. LED: manufacturer data. 2008
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Lamp Comparison

Existing Optional
oW ToW 48w
3.54 fc 3.63 fc 2.42 fc
7.55 fc 5.09 fc 3.40 fc
1.25 fc 1.90fc  1.27 fcr*
6.04:1 2.68:1 2.68:1
luminaire***
Energy savings per 114 kWh/yr 215 KWh/yr
luminaire - (26.8%) (50.6%)

16
Sources: DOE -Comparison of HPS and LED Outdoor Luminaires for Demonstration Site -2008
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LEDOs & Col or ReORdDer i ng

Spectra Artist (T=70°C) CRI = 97 (typ) (o5 min) 9
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Broad-Spectrum (White LED) Outdoor Lighting

8000
7500
7000
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6000
5500
5000
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» Blue Sky 1800
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1600
» Overcast Sky
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® 800
» Moonlight g 600
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400
» Halogen light
3,000°K
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Broad-Spectrum (White LED) Outdoor Lighting

P White LEDs with Broad-spectrums including short-
wavel engt h n nhéraefficacidus tigah ltimiteal r e
spectrum light (i.e. HPS) it is possible to reduce
photopic light levels (and wattages).

P Broad-spectrum light sources contribute to better visual
performance:

A Improves small target detection and detection distance
A provides improved color contrast for visual recognition

A accommodates the adaptive shift from photopic (cone)
vision toward scotopic (rod) vision.

A Increases peripheral rod based, non-fovea object and

motion detection 19
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Spectral Power Distribution -SPD

Relative (out of 1)
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LM-79

LM-79 is an approved

To o T To I

method for taking
electrical and
photometric
measurements of SSL
products.

Total flux (light output)
Electrical power
Efficacy

Chromaticity

Intensity distribution

INTEGRATING SPHERE TEST REPORT sl
IES LM79-08 Section 9.1 ST

TUV SUD America 1205762 3079

Amenza

Sample Tested: L4-18W-41K-132  (tUvsOp#2083) Manufacturer: RedBird LED

Sample Description: LED Replacement Tube 4ft

SRS R LR © | Test Orientation: Intended (Horizontal)

Date of Test: May 24" 2012

P T——— Tested by Reviewed by
tJ‘ft'-‘.""-«l-f LELY www.RodBIrdLED com E 7 k
4" CARDINAL™ LINEAR LIGHT = [} q- Fary
Model La-18W-41K-1..
e Tim Gentry Bryan Cubitt
Iy | = R i
— _——  TUVSUD Project Handler  TUV SUD Program Manager

Test Results:

w g

\
|'l p \\
W/ \
i \
e "/ =
Chromaticity Diagram
S Tristimulus Values: xt;y = %.3794 /0.3806
Photometric Test Results Electrical Test Results
Luminous Flux (Lumens) 2,104 Input Power (Watts) 19.09
Efficacy (Lumens/Watt) 110.2 Input Voltage (Volts) 220.03
Color Temperature (CCTK) 4055 Input Current (Amps) 0.0921
Color Rendering Index (CRI) 81.9 Power Factor 0.963
RsValue 3.4 A-THD /V-THD 14.47% [0.13%
Radiant Flux (W/nm) 6.36 Input Frequency (Hz) 60.0
Chroma v’ / Chroma v’ 0.2229 / 0.5031 Stabilization Time 40 minutes
Duv 0.00210 Ambient Temperature 25.3°C

Tha Sechacey repart may oy e guoted in it Aty wor for pdwertuing parpossr couat 8¢ granted b weting. Tha sepovt @ e reant! of 3 anglv esaminotion of the styec? 0 guemion and &
nat penersiy opzeobie evziuaban of e gualty of oty products 1 repador production

Tha repovt rowat ot e wed Sy i chest fo cladm prodec? oediioation, sppvavel ar by NVUAP, NST, or ovry spency of the Fedwa! Sovermement
3 - -
TUV SUD America, Inc. % s rV/] R\ TUVSUD Amarica bs
X G age r\ \ soredted Lede the
SIS Cabot Parkway, Sulte 100, J s s NVLAP EEL program.
Alharetts, GA 30005 USA U >
Telephene: 678-341-3000 www.tuvarearics oo Confidentiol Repart Lab Cadle: 390083-0 "W



LM-80
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LM-80 is an approved method for measuring the lumen
maintenance (L70), of LED packages arrays, and modules,
lamps (i.e., the LED light source) at various temperatures.

Normalized Light Output

1.1
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—pe 1 05C
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e 55C

TM-21 recommends extrapolations of < 6x
the test time

-

105C TM-21
85C TM-21
55C TM-21

¢  EPAlimits

TM-21 imits

L70(6k) = 22,300 L70(6k) > 36,000

-
S

L70(6k) > 36,000

10,000

Hours

100,000
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In-situ Testing

In-situ testing exceeds
LM-79 to provide a more
accurate estimate of
actual operating
temperature in installed
conditions.

Especially as this
relates to thermal
performance.
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Street Lighting and Adaptive Controls

Goal: Increase Energy Savings
Strategy:Ai Smart o Contr ol System Remot e
A ighting based on activity level

Q)

Aviinimize light pollution

AConsumption Data thru Metering

Aay for actual energy consumed %

Key findings from the report (PDF), Lighting the Clean Revolution: The Rise
of LED Street Lighting and What it Means for Cities, include:

(-~

- LEDs achieve the expected 50 to 70% energy savings, and reach up to 80% savings when
coupled with smart controls. [Energy savings in the trials vary from 18% to 85%, with 20
out of 27 products achieving savings of 50% or more, and ten showing savings of 70% or
more.]

www.cleanrevolution.org
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Adaptive T Network Controls

Local interface

Central S,
Management
Server

((c o)))

LED Luminaire with Gateway Controller
(« ')) Controller Nodes - (‘ .') "y i
( —1 ((‘ 0’)) 4 ( j ((‘ .’))

25
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Overlap of Lighting and Load

Sunrise 7:51 am Typical PE on/off Sunset 4:44 pm
— " P

times e
8:15 4:25 pn Twilight 5:18 pm

am
T cote 7777 Programmed
Programmed [l BNW=NZY F=SWAIN

7 ramp up
) \\
———————— o
ramp down \

Twilight 7:17 an

=)

—s ntmrf —\\ INtEX

Period Ending

00:00 02:00 04:00 06:00 00 10:00 12:00 14:00 16:d0 18:00 20:00 22:00 00:00

Typical Load Curve for Dual Peaking Utilities

Actual twilight and sunrise/sunset times for Portland, Oregon on Jan 8, 2013

Source:d2 K G I /Sy 9ySqNBe ! Gdi2deNEI § 202A1FK G[YAFINS ¢ = t! tdzyRAGEA LYGSNYyLFGA2yLE al



nationalgrid
Lumen Maintenance Factor 1 LMF for MA.




